Introduction
A common theme in the crime literature is that there is a strong positive correlation between the proportion of female headed households and criminal activities in a geographical area. Several hypotheses have been suggested for this. Female headed households tend to be more unstable and usually face an increased risk of poverty and are thus more susceptible to crime (Kelly, 2000) . Female headed households also indicate disorientation and conflict in personal relations and thus are more susceptible to crime (Demombynes and Ozler, 2005) . Alternate theories such as the possibility that female headed households are positively correlated with crime because a high level of crime among men lead females to avoid marriage has been refuted (Glaeser and Sacerdote, 1999) . There are two key features this study attempts to add to the existing literature.
First, extend the results for crime against individuals to crime against firms. Second, if female ownership of firms is positively correlated with crime, and there are no reasons a priori to expect female owned firms to be more vulnerable or -drawing an analogy from existing literature -more unstable, what does this imply about other possible channels that may explain the gendercrime relationship?
The importance of crime against firms for developing countries cannot be understated. Increase in crime against firms is likely to deteriorate the crucial business environment for many developing countries, and thus be a huge deterrent for economic growth. Most of the existing literature on crime uses count-level data, focusing on the incidence of crime or typical crime rates. Very few studies have examined crimes against firms, or even the burden of crime, as measured by losses due to crime. Older studies have found that firms have higher rates of victimization than households -in a British crime surveys, 24% of retailers and manufacturers were burgled in 1993 in contrast to 5.6% of households (Hopkins, 2002) . A few studies have explored various relationships between firm characteristics and crime against firms. Using a sample of Latin American countries, it is found that large firms experience more crime than small firms, although small firms face a larger burden of crime (Amin, 2009 ). It has also been shown that for informal firms in Africa owned by immigrants are more susceptible to crime than native owned firms. The relationship between firms with female owners and various outcomes has also been under researched. Amin (2010) finds that for unregistered firms in Africa, female owned firms tend to be smaller in size than male owned firms. The present study adds to the literature on crime against firms by exploring the linkages between female ownership, losses due to crime, and the influence of macro-economic characteristics and indicators.
What are the implications of a positive gender-crime relationship? Although, identifying the exact causal link is beyond this study due to data limitations, there are a couple of reasons for such a relationship. One possibility is that women are less well off and perceived to be weaker or more vulnerable in developing economies, and thus easier targets for criminal activity, essentially implying a gender-bias in crime against firms. Another plausible reason is that firms with a female owner have a bias towards certain industries, sizes or firm types and thus it is a combination of certain characteristics highly correlated with firms that have a female ownership that results in this positive correlation.
The goal of this paper is two-fold. First, this study will quantify the effect of female ownership on the burden of crime on firms. Second, the study will explore how several macro-economic variables influence this gender-crime relationship -whether they strengthen or weaken it -and thus illuminating possible macro channels. We use a unique firm level dataset with about 12,000 firms in 27 developing countries maintained by the World Bank's Enterprise Analysis unit (Enterprise Surveys) to examine this relationship. We find that firms that have a female owner face a 0.030 standard deviation increase in crime losses over sales, while firms that have both a female owner and manager face a 0.059 standard deviation increase in crime losses over sales relative to the remaining firms. High levels of growth, development, good governance, and high religious fractionalization within an economy is seen to reduce this gender bias with regards to female ownership and crime. We also find that high growth, and a larger police force mitigates the positive relationship between crime losses and firms with female owners and managers, while high levels of schooling in the overall economy reverses the relationship -firms with female owners and managers experience lower losses from crime than firms without female owners and managers. We use % of females in parliament, and whether a state subsidizes childcare or has a public provision for it as instruments for female ownership and find that the results are retained, if not magnified. The results are also robust to various sensitivity checks.
Section 2 describes the data, section 3 provides the estimation and results, and sections 4, 5, and 6 provide instrumental variable estimations, robustness checks, and conclusions respectively.
Data and Main Variables
The data for firm level variables are collected by the World Bank's Enterprise Analysis Unit (Enterprise Surveys). The Enterprise Surveys use standard survey instruments to collect firmlevel data on a country's business environment from business owners and top managers. The surveys cover a broad range of topics including access to finance, corruption, infrastructure, crime, competition, labor, obstacles to growth and performance measures. The survey is designed to be representative of a country's private non-agricultural economy and only registered firms with at least five employees are included in the sample. The data consists of a random sample of 12,000 firms across 27 developing countries in different regions stratified by firm size, location, and sector. The survey year ranges between 2007 and 2009. Details of countries in the sample and their respective survey years can be found in the first column of table A3 in the appendix. The survey data and questionnaire can be accessed from the website:
http://www.enterprisesurveys.org/
Dependent variable
The dependent variable utilized is losses due to crime as a percentage of annual sales. This variable is derived from the survey question: "In fiscal year [insert fiscal year] , what are the estimated losses as a result of theft, robbery, vandalism or arson that occurred on establishment's premises calculated as a percent of annual sales or the total annual value of the losses?"
For total values of crime, the percentage over sales is calculated. Crime losses as a % of sale capture the intensity of crime. We make no distinction between a firm that has experienced no crime and a firm that has experienced crime but incurred no losses. Both firms get a zero value for the dependent variable. The variable averages 0.72% in the sample with a standard deviation of 3.9%. Using country averages across all firms, Azerbaijan has the lowest amount of crime losses at 0.20% of sales, while El Salvador has the highest with 1.73%. Data source and description of the variable can be found in table A1, with summary statistics in table A2.
Explanatory variable
The main variable of interest is a dummy representing whether or not a firm has one or more female owners. The dummy equals 1 to a yes response to the following survey question: "Are any of the owners female?" About 42% of the firms in the sample have at least one female owner. Using country level averages we find that the Philippines has the highest percentage of firms with female owners (65.68%), while Azerbaijan has the lowest (13.28%).
As a further check, we replace the explanatory variable with a dummy that captures whether or not a firm has both at least one female owner and a top female manager. Using country level averages, we find that the Mongolia has the highest % of firms with at least a female owner and female top manager (36.16%), while Azerbaijan has the lowest (3.26%). The country average crime losses and number of female owners and managers are presented in table A4 for each country in the appendix.
3 Other explanatory variables
We control for several firm level and country level variables. The degree of crime a firm faces may depend on its size, the sector it belongs to, and its locale (Amin, 2009; Glaeser and Sacerodote, 1999) . We control for firm size using dummies for small and medium firms. A small firm is defined as a firm with less than 20 employees, while a medium firm has workers between 20 and 99. We also have a dummy for manufacturing firms. A priori it is not clear whether a manufacturing firm should have higher crime losses with respect to other sectors, but it is quite possible that in some countries, a particular sector is more susceptible to crime. We also include a city size dummy which takes the value of 1 if the city has a population of 250,000 of greater, or is a capital city, and takes a value of 0 otherwise. All these variables are from the Enterprise Survey's data set.
At the country level we control for Real GDP per Capita growth, the Gini index, and Real GNI per capita given their prominence in the literature (Fajnzylber et al, 2002) . We control for the number of police personnel per 100,000 of population. The variable is obtained from United Nations Survey on Crime Trends and the Operations of Criminal Justice Systems. The variable is typically lagged by 1 year, however due to data constraints, for some countries the lag is not exactly one year previous, but a few years before in certain cases. Similarly, for years where Gini and GNI per capita data are not available we use the data for the closest available year. The exact year of data used for number of police, GNI per capita and the Gini index are presented in table A3 in the appendix. We also control for country size using the total population of the country.
Finally, we also control for the level of inequality in the country using the Gini index. These data are available from the World Bank's World Development Indicators. Data source and description of the variable can be found in table A1, with summary statistics in table A2.
Estimation
We estimate following equation using OLS. On the other hand omitted variable bias is an issue that is challenging to overcome given data limitations. We address this by using the instrumental variable regression method instruments and various checks as presented in the robustness section below.
Base Regression Results
All magnitudes discussed in the text are presented in standard deviation units, unless indicated. unchanged when the estimation is done without any controls. The reduction in crime losses when the controls are excluded from the estimation is 0.035 standard deviation units, significant at 10%. Since there is the possibility that a firm may have many male owners and just one female owner, and thus weakening the correlation between crime and female ownership, I examine the effect of a firm having both a female owner and manager on crime. The justification being that when a firm has both a female owner and manager, there is a more female visibility than female owner alone. Column 2 of table 1 reports the results for firms with both a female owner and manager. Firms with both a female owner and manager experience a 0.059 standard deviation increase in losses due to crime, significant at 10%. This result is consistent with the literature for individual level crime where the proportion of female headed households is positively correlated with crime (Demombynes and Ozler, 2005; Kelly, 2000) .
A few other results stand out. Both real GDP per capita growth and Real GNI per capita have a negative and highly significant effect on losses due to crime 2 . Although the negative effect of GDP per capita growth is not surprising considering individual level crime (Fajnzylber et al., 2002; Soares, 2004) , the negative effect of GNI per capita crime has been less robust in the literature (Soares, 2004) . Thus development may not be criminogenic at the firm level. The Gini coefficient and dummy for large or capital city are not significant despite their well documented effect on individual level crime (Dutta, 2009; Glaeser and Sacerdote, 1996) . An increase in the police force reduces losses due to crime, a result in the literature that was initially difficult to uncover due to identification issues, but eventually found some support (Levitt, 2004; Di Tella and Schargrodsky, 2004) . The size of the country in terms of population has a positive effect on the dependent variable, implying that firms in larger countries experience greater losses due to crime than smaller ones.
Certain firm characteristics are found to be significant determinants of the losses due to crime.
Small or medium firms are more likely to experience higher losses due to crime than large firms.
This may be potentially due to the security measures that large firms are able to implement.
Manufacturing firms are less likely to sustain heavy losses due to crime compared to service sector firms.
We now flesh out the relationship between gender and crime against firms. Several factors may reduce or accentuate the degree of losses due to crime experienced by firms with a female owner relative to firms with no female owner. Such potential factors such as economic growth, income, industry, schooling, religious fractionalization and governance are explored. Probing how the relationship between crime and female ownership is weakened or strengthened by the above factors will inform us on whether the stated factors benefit females more than males as far as crime is concerned.
Growth and Development
The interaction term between firms with female owners and GDP per capita growth, or firms with female owner and GNI per capita is negative and significant at 10% for the former, and 5%
for the latter. Firms with at least one female owner experience higher losses due to crime than firms with all male owners, after interacting GDP per capita growth with female ownership. This relationship ceases to be significant at the sample maximum of GDP per capita growth, and actually retains significance and increases in magnitude at the sample mean of GDP per capita growth. The bottom of column 1 of table 2 presents the magnitude of the effects. At the sample mean of GDP per capita growth we have a 0.03 standard deviation increase in crime, while at the sample minimum of GDP per capita growth we have an 0.084 standard deviation increase in crime, the result being significant at 5%. The turning point for economic growth in the sample, beyond which there is no significant relationship at all conventional levels of significance between having or not having a female owner and crime losses, is 3.65% which is around the 66 th percentile of the sample. This is about one percentage point greater than the mean economic growth of the sample.
The results are starker for real GNI per capita, as indicated in column 2 of table 2. At the sample mean and minimum of GNI per capita, female ownership has a positive and significant on crime when interacting female ownership with GNI per capita. However, the relationship between female ownership and crime becomes negative and significant effect at the sample maximum of GNI per capita. The magnitudes are indicated at the bottom of column 2 of table 2. At the sample mean, minimum, and maximum levels of GNI per capita, the effect on the dependent variable is 0.030, 0.064 and negative 0.074 standard deviations respectively with a significance of at least 10%. The relationship between female ownership and crime looses significance at the GNI per capita of about 6,700USD. The negative relationship between female firm ownership and crime becomes significant only at the GNI per capita of 14,100USD, which is essentially the maximum value of real GNI per capital in the sample. The strong implication here is that development may be beneficial to female owners of firms more than to firms with only male owners.
The implication of the above results may indicate that faster economic growth reduces the chance that firms with female ownerships are likely to be victims of crime. More interestingly, at high levels of GNI per capita, firms with no female owners are significantly less likely to suffer larger losses due to crime than males. It is understandable that female owned firms face fewer losses due to crime as a country develops, as institutions develop that are favorable to them.
However, it is unclear why such a relationship turns to the opposite direction against men.
Industry
The interaction term between firms with female owners and firms in the manufacturing sector is negative and significant at 10% in its impact on the dependent variable (table 2, column 3).
While female owned firms face more losses from crime than male owned firms, the difference is significantly larger for non-manufacturing firms than manufacturing firms. Non-manufacturing firms with female owners experience a 0.062 standard deviation increase in crime losses significant at 5%, in contrast to 0.003 standard deviation increase for manufacturing firms which is insignificant at all conventional levels of significance.
Schooling
One of the common deterrents of criminal activities is the presence of labor market opportunities (Becker, 1968) . The results in column 1 of table 3 show that the interaction between firms with a female owner and years of schooling in the economy on average is negative and significant at 1%. At the mean level of schooling, firms with a female owner experience greater losses due to crime when interacting schooling with female ownership. This result is maintained at the minimum level of years of schooling, however, at the sample maximum of schooling, female ownership has a negative and significant effect on crime. The magnitudes are presented at the bottom of column 1 in table 3. At the sample mean, minimum, and maximum levels of years of schooling, the effect on the dependent variable is 0.034, 0.166 and negative 0.061 standard deviations respectively with a significance of at least 5%. Assuming a larger number of years of schooling is positively correlated with higher education for females, one interpretation could be that females are more educated and less vulnerable in economies with higher schooling, and consequently experience fewer losses due to crime than males. Explaining why firms with all owners being male results in an increase in losses due to crime is more difficult, with a possibility being that in economies with high education, females tend to be better educated than males.
Religious Fractionalization
Social disorganization theories indicate that factors that diminishes the effectiveness of informal social controls increase criminal activity (Kelly, 2000) . However, in the case for females, speaking specifically of religious fractionalization, a greater diverse religious community may limit any restrictions placed on females for any particular religions, and thus there may be discriminated less. The interaction between religious fractionalization and firms with female owners is negative and significant at 5%. We find that at the mean and minimum level of religious fractionalization, female ownership has a 0.030 and 0.082 standard deviation increase in crime respectively with a significance level of at least 5% as shown in the bottom of column 2 in table 3. At the maximum level of fractionalization in the sample, the relationship between female ownership in firms and crime losses lose their significance. The turning point of religious fractionalization beyond which the relationship between female ownership and crime losses lose their significance is 0.37 which is around the 62 nd percentile of the sample. This lends some credence to the hypothesis that in most religiously fractionalized societies, females are least vulnerable, and economic growth is more effective in reducing the susceptibility of females to crime than of males.
Governance
In column 3 of table 3, we use ICRG's Quality of government indicator as measure of governance. Note that higher values of the variable indicate better governance. The interaction term between quality of government and firms with female owners is negative and significant at 10%. We find that at the mean and min level of governance, economic growth has a negative and significant effect on crime. This relationship loses significance at the maximum level of the governance index. The magnitude of the reduction in crime due to economic growth is 0.032 and 0.088 standard deviations at the sample mean and minimum respectively, significant at 5%. That is a high level of governance in terms of quality is associated with firms with female owners being less likely to be targeted by criminal activity than males.
Female Managers and Owners
Given the limitations of the data, it is not possible to know the proportion of owners that are female, but only whether or not a firm has a female owner. Thus, in order to capture firms that have a significance female presence, we consider the effect on crime losses due when a firm has both a female owner and a female manager. As indicated by the results shown in Tables 4, the qualitative results are similar for GDP per capita growth and years of schooling, but with a greater magnitude in the effects when compared to the estimates of female ownership alone. The magnitude of the effects of female ownership and management almost doubles when including the interaction term between GDP per capita growth and female ownership and management.
There are two differences however. Including the interaction term between police and female ownership and management provides a positive significant relationship between the police and female ownership and management and crime at the sample mean and minimum levels of police. However, at the maximum level of police, the relationship turns insignificant. Secondly the effect of a manufacturing firm having a female owner on losses due to crime is insignificant for female ownership but positive and significant for female ownership and management. One possible explanation could be that for manufacturing firms, female owners are hardly present on location but female managers are. This would explain the positive and significant effect that female owners and managers have on losses due to crime for manufacturing firms. However, there is no clear reason why non-manufacturing firms with a female owner and manager show no significant difference in losses from crime than non manufacturing firms with all male owners and managers.
One major concern about the estimations is that the relationship between female ownership and losses due to crime may be spurious. Essentially, female ownership may be capturing something else that is not included in the estimations. We mitigate this possibility by using instruments and subjecting the base estimates to several robustness checks.
Instrumental Variables
We use two instruments -the percentage of women in parliament, and whether the government either subsidizes childcare or has laws establishing the public provision of childcare. The latter variable is obtained from the World Bank's Women, Business and the Law -Removing Barriers to Economic Inclusion Report. The report examines laws and regulations that affect women's ability to earn an income, either by starting and running their own businesses or by getting jobs.
Information about laws and regulations that affect women were gathered from family lawyers, labor lawyers, and civil society organizations in their respective economies.
We expect that public provision of childcare or government childcare subsidies ease constraints on women in the labor market and thus encourage female ownership and participation in the labor markets. There is also a tendency in developing countries for women to substitute private sector jobs for public sector jobs. Typically in developing countries, the % of employment of women in the public sector is greater than the % of total employment in the public sector (Hammouya, 1999 
Robustness
We check for the robustness in terms of model specification. Several studies have shown that demographics (Kovandzic and Sloan, 2002; Kelly, 2000 ; Di Tella and Schargrodsky), corruption (Gaviria, 2002) , ethnic division (fajnzylber, lederman, and loayza, 2000; Ghosh et al., 2011), prison population (Kovandzic and Sloan, 2002; levitt, 2004) , and government spending (Naidoo, 3 As indicated in the first stage results for estimates using both female owner and manager as the variable of interest, the % of women in parliament variable is not significant. All the results are retained whether or not we include the % of women in parliament. However, including this variable enables us to pass the underidentification test at 5% level of significant.
2006) are factors that influence crime. We add sets of variables that proxy for the aforementioned factors and present the results in table A5. We also include firm level variables such as total employees and security costs as a % of total sales and check if they affect our estimation of interest. As shown in table A5, including these sets of variables neither improves the goodness of fit, and thus does not improve explanatory power of the model, nor reduce the significance of the variable of interest.
We also worry that extreme observations in the sample may be driving the results. Thus we omit the top 1%, bottom 1 %, and top and bottom 1% observations of losses due to crime, to see if our results are retained. As indicated in table A6, the significance of our results is unaffected.
Conclusion
This study contributes to the literature by examining the relationship between female ownership and management of firms and crime against firms, a fairly under-researched area. The paper finds a positive relationship between firm losses due to crime and female ownership. Expressed in terms of standard deviations, we find that firms with at least one female owner experience a 0.030 standard deviation increase in losses due to crime over total sales. This figure is 0.059 standard deviations for firms with at least one female owner and a female manager. One possible explanation for this is that there exists a gender bias in crime against firms -firms with a female presence at the upper level of the decision making process are preferred targets for criminal activity. We find that high levels of economic growth, development, good governance, and high religious fractionalization within an economy is seen to reduce this gender bias with regards to female ownership and crime losses. We also find that high economic growth, and a larger police force mitigates the positive relationship between crime losses and firms with female owners and managers, while high levels of schooling actually reverses the relationship -firms with female owners and managers experience lower losses due to crime than firms without female owners and managers.
Possible ways to extend this paper would be to check if the results hold for developed economies as well. It would also be interesting to validate these results using data with some time variation.
Finally, it would be valuable to revisit household level crime and see if the positive relationship between female headed households and crime still persists for well off female headed households. 0.003 * significant at 10%; ** significant at 5%; *** significant at 1%, Standard errors in brackets clustered at the country level 0.088** * significant at 10%; ** significant at 5%; *** significant at 1%, Standard errors in brackets clustered at the country level 
